Abstract: Most of the large galaxies host a supermassive black hole, but their origin is still not well understood. In this paper we look at a possible connection between the gravitational binding energies of large galaxies etc. and the masses of their central black holes. Using this relation (between gravitational binding energy of the host structure and the black hole energy) we argue why globular clusters are unlikely to harbour large black holes and why dwarf galaxies, if they have to host black holes, should have observed mass to light ratios of ~100.
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It is by now well established that most large galaxies (spiral, elliptical, etc.) host a supermassive black hole in their centre [1] . Again AGN's, quasars, etc. are powered by the gravitational energy of matter accreting on to these central supermassive black holes [2] .
These black hole masses are typically of several millions of solar masses and can be as large as a few billion solar masses (like in the case of M87).
The origin of these supermassive black holes at the galactic cores is still an enigma. Again the black hole masses have been related to the galactic bulge mass, suggesting a common origin [3] . Many other large stellar conglomerations like globular clusters or dwarf galaxies also do not seem to host massive black holes in their core regions.
Here we propose a possible connection between the gravitational binding energies of large galaxies etc. and the masses of their central black holes. The idea is similar to what happens in core collapse of massive stars. The gravitational binding energy released in stellar collapse is carried away by neutrinos mainly (like in the case of SN1987A). The total energy carried away is just the gravitational binding energy of the remnant neutron star. [4, 5] In the case of SN1987A, the estimated 3×10 give rise to a white dwarf as a remnant, as the binding energy of the white dwarf is two or more orders smaller than the energy released in the explosion.)
By analogy, we argue that whatever processes led to the formation of the black holes at the galaxy cores was connected with the formation of the galaxy and should thus be related to the gravitational binding energy of the final structure which forms.
We note that in case of galactic structures, the binding energy of the parent galaxy is comparable to that of the black hole hosted by the galaxy. The binding energy of a typical galaxy like the Milky Way is given by:
The galaxy harbours a black hole. The energy (mass) of the black hole is:
The equality of equations (1) and (2) is suggestive of what happens in the release of gravitational binding energy in stellar collapses leading to the formation of remnant compact object.
Again for large elliptical galaxies, mass is few orders higher, that is: , so the binding energy is: ... (7) which is lesser than the binding energy of even neutron stars.
In the case of some globular clusters like the G2 in the Andromeda galaxy, there is evidence of a black hole. This could have been formed at an earlier epoch when the cluster was more closely packed or due to merger of few clusters.
The energy of the black hole is:
In order for the cluster to have a binding energy of this order, its size should be: As the potential decreases, the kinetic energy of the cluster increases, hence spreading it out over time.
Similarly certain dwarf galaxies could also harbour black hole, even though their binding energy (with visible mass) suggests that they shouldn't. 
